8" STANDARD RAI N GAUGE

| . GENERAL DESCRI PTI ON:

The 8" standard rain gauge has three conponents: A |arge outer
contai ner called the overflow can, which is 8 inches in dianeter
and al nost 24 inches tall; A brass or clear plastic neasure
tube, which is 2.5 inches in dianeter and 20 i nches deep; a
copper or white plastic collector (funnel), which is 8 inches in
dianeter. A fourth article that conpletes the set is the
measuring stick, which will nmeasure up to two inches of |iquid.
Since there is a 10 to 1 ratio, the nmeasure stick my be used to
measure snow depth; one tenth inch on the stick is one inch of
snow dept h.

The collector rests atop the tube which is inside the overfl ow
can. Rainfall is funneled into the tube which holds exactly 2

i nches of water when full. |If rainfall overfills the tube, the
excess is caught in the outer overflow can. To neasure rainfal
that is less than 2 inches, sinply place the neasuring stick
inside the tube slowy until it touches the bottom Wthdraw and
read the top of the water mark on the stick, which is graduated
in tenths and hundredths. For anounts greater than 2 inches,
dunp the first 2 inches fromthe full neasure tube, pour the
overflow fromthe outer can into the neasure tube and then
neasure it. Renenber to add the 2 inches fromthe full tube. In
extrenely heavy stornms, it nay be necessary to pour water into
the tube several tines. A good way to renenber is to wite it
down each ti ne.

W nd shields can be used in areas where snow constitutes 20

percent of the total catch. |In areas where heavy snowf al
occurs, gauges are nmounted on supports at heights well above
t he average | evel to which snow accunul ates. |In sonme cases,

they nust be nounted on towers to avoid being conpletely
covered with snow. The wi nd shield should be used in such
cases.

1. OPERATI ONS:

bservations are NORMALLY taken 24 hours apart at the designated
time. The preferred tine for hydrol ogi cal purposes is the early
norning while the preferred tine for tenperature observations is
in the evening. For climatological purposes, rainfall readings

shoul d be taken at the same tine as tenperature readings. Ti mes
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8" STANDARD RAI N GAUGE - CONTI NUED

1. OPERATI ONS - CONTI NUED

of tenperature observations should not be changed except in rare
cases. Mst reporting rainfall stations have an observation tine
of 7AM A reading taken within 30 m nutes of the designated tine
of observation is considered as taken at the designated tine.

I n many case suppl enental precipitation observations are taken as

the result of heavy rains. |If these supplenental readings are
t aken, these suppl enental anmounts nust be added together to
determ ne the 24 hour total. These supplenental observations are

normal ly taken if the rainfall equals one quarter inch in the
last 3 hours or a half inch in the last 6 hours. These anmounts
can change bases on the needs of the area.

Each day, at the designated tine, the observer should check the
gauge for precipitation. First, the observer should | ook into

the funnel to see if water can be seen. |If so, the tube is
likely full and the funnel should be renoved very carefully so
they do not spill any water. |[If the tube is full, enpty it and

t hen pour fromthe overflow can until the can is enpty or unti
t he tube beconmes full again. Add successive readings until a
total is reached. Renenber that a full tube is equal to 2" of
rainfall.

If no water can be seen, looking into the funnel, slowy |ower
the neasuring stick into the tube and let it rest on the bottom
nonentarily. Water will adhere to the stick at the |eve
corresponding to anount in the tube.

In times of frozen or freezing tenperatures, the collector and
measur e tube should be renoved and stored for two good reasons:

1) To nore accurately get a true catch of snow (or other
forns of frozen precipitation)

2) To prevent danage to the tube if liquid precipitation
were to freeze inside the tube.

If frozen or freezing precipitation is collected, the fastest way
tothawit so it can be neasured is to neasure an anmount of hot
water, pour it into the overflow can and nelt the frozen
precipitation. The total liquid is then nmeasured and the anount
of hot water is subtracted, giving the total liquid val ue.

Anot her slower nethod is to bring the overflow can indoors and
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8" STANDARD RAI'N GAUGE - CONTI NUED

1. OPERATI ONS - CONTI NUED

place it by a heat source. After the frozen precipitation has
nelted, a reading can be taken using the neasure stick. Most
often there will only be one entry for precipitation on the B-91
or B-92 that is the anmobunt of liquid precipitation that

fell. If frozen or freezing precipitation occurred, there wll
be at least two entries and likely three. The first colum is
for liquid precipitation reported in inches, tenths and
hundr edt hs; the second colum is for frozen precipitation and
this is reported in inches and tenths; and the next colum is for
total frozen precipitation on the ground at observation tinme and
this value is reported in whole inches.

I11. 1 NSTALLATI ON:

The 8" standard rain gauge is installed in a netal support that
is attached to three stakes driven in the ground. The support is
mounted firmy and so the top of the gauge is level, and the base
is 10 to 15 inches above the ground. Be sure to protect the

coll ector (funnel)fromdents or danage, as this will effect the
catch. The support has a conplete set of nuts, bolts and washers
provi ded by the manufacturer which are made of al um num From
experience it is noted that in tinme these conponents will corrode
and often break. Avoid this problem by replacing the nuts,
bolts and washers with conponents made of stainless steel.

A good installation also includes a good exposure. A w de open
area i s good except during high wind. Any appreciable wind has
an effect on the catch, the greater the wind speed, the greater
probability for error. An exposure that danpens the w nd speed
yet does not hinder the catch is a better exposure. Sites nmay be
protected or open as defined in the "Qbserving Handbook No. 2".
Since a perfect exposure is the exception rather than the rule
and you nust to use your own discretion. However, there are
l[imts that one can accept. |In brief, a rule to shoot for is:

For an Open Exposure the distance fromthe gauge to

t he obstruction should be at |east tw ce the height
for individual or small groups of objects. In a nore
protected area, the height of the obstruction should
not exceed twi ce their distance fromthe gauge.
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8" STANDARD RAI N GAUGE - CONTI NUED

I V.  MAI NTENANCE

Tighten all nuts and bolts when needed. Check neasuring tube and
overflow can for |eaks and cl ean as needed. Check the neasure
sticks and replace if necessary. Level the gauge as needed. A
fresh coat of paint will inprove the gage appearance but care
should be if painting the collector. The collector’s upper edge
must remain “sharp” to get an accurate catch and excess paint may
round this edge.
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11 1 NCH PLASTI C RAI N GAUGE

l. GENERAL DESCRI PTI ON:

The 11 inch plastic rain gauge has been used for many years to
support the supplenental rainfall networks. This gauge has been
determ ned to neet the accuracy standards of the National Wather
Service and may be used to docunment official rainfall data.

The cost of these gauges is considerably |ess than the SRG and
there is no need for a neasuring stick. These all help to reduce
the operating cost of a station. Major drawbacks to the plastic
gauge are the deterioration of the gauge in only a few years, and
t he probl ens associated with measuring frozen precipitation with
the smaller orifice and overflow tube. There is a continuing
concern with the accuracy of this gage when rainfall rates are
hi gh because of the smaller orifice and the size of the overfl ow
gap in the measure tube.

The gauge is made of an acrylic plastic and consists of three
parts:

1. The measuring tube is marked in 1/100th of an inch with
a total capacity of 1 inch. Any additional
precipitation overflows into the overfl ow tube.

2. The funnel which reduces the size of the collection area
by a factor of 10 to make readi ng the nmeasuring tube
easi er.

3. The overflow tube which will catch any overflow fromthe
measure tube and can be used alone to collect frozen
preci pitation.

1. OPERATI ONS:

bservations are NORMALLY taken 24 hours apart at the designated
time. The preferred tine for hydrol ogi cal purposes is the early
nmorni ng. Most reporting rainfall stations have an observation
time of 7AM A reading taken within 30 m nutes of the designated
time of observation is considered as taken at the designated
time.
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11 1 NCH PLASTI C RAI N GAUGE - CONTI NUED

1. OPERATI ONS - CONTI NUED

Each day, at the designated tinme, the observer should check the
gauge for precipitation. The observer should | ook into the gage
if water can be seen. |[If the neasure tube is conpletely full it
shoul d be renoved very carefully so they do not spill any water.
Enpty the nmeasure tube and then pour fromthe overflow until the
it is enpty or until the tube becones full again. The val ue of
the rainfall is read through the plastic tube and is to the
hundredth of an inch. Add successive readings until a total is
reached. Renenber that a full tube is equal to 1" of rainfall.

[11. I NSTALLATI ON:

The installation of the plastic gauge should follow the sane
gui delines as the standard rain gauge (SRG. The gauge is
installed on a bracket that is provided with the gauge and is
held in place with screws that are driven into a post or
simlar permanent nmount. Exposure is an extrenely inportant
consideration. Be certain the top of the funnel is well above
the top of the post or simlar nount.

| V.  MAI NTENANCE

Littl e mai ntenance of the plastic gauge is needed. Be certain
that the nmeasure tube and the overflow tube do not |eak. The
measure tube should be easy to read. |If the plastic becones

' cl ouded' from exposure, the gauge shoul d be repl aced.

In areas that receive frozen precipitation, be certain that the
funnel and neasure tube are renoved fromthe gauge before a
frozen precipitation event. It is often advisable to provide the
observer an extra overflow tube if one is available. This allows
t he observer to exchange tubes at observation tine instead of
maki ng additional trips to the gauge site.
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Maximum/Minimum Temperature System (MMTYS)

I . GENERAL DESCRI PTI ON:

The Maxi munmi M ni mum Tenperature System ( MMTS) neasures
tenperature over the range of -55 to +125 degrees F. (-50 to +50
degrees C.) and conpares it to maxi mum and m ni num val ues stored
in the nmenory of a mcroconputer. |If the current tenperature
exceeds the previous high or is less than the previous low, this
val ue beconmes the new maxi mum or m ni num t enper at ure.

1. OPERATI ON :

450-1 MMTS di spl ay

1. Current tenperature is displayed if no buttons are pressed.

2. Depress "MAX'" to display the maxi numtenperature that has
occurred since the instrunent was | ast reset. Depressing
"MN wll display the m ni mumtenperature.

3. To reset the store maxi mum or minimumtenperature reading,
depress and hold the "RESET" while sinultaneously pressing
the "MAX" and "M N' buttons. This resets the stored val ues
to the current tenperature.

4. I f the "HELP'" nessage appears in the display, depress the
reset button to clear it. This indicates an interrupt in
A.C. line voltage has occurred. The m croconputer enters a

"power down" condition so the internal back-up battery wll
preserve the maxi mum and m ni num val ues stored in nenory.
These val ues are stored for up to 2 hours however, no
updati ng of new maxi nrum and m ni mum val ues occurs during
this “power down” peri od.

5. Bl i nking of the decinmal digit on the display indicates that

the internal back-up battery is charging. |If this condition
persists for nore than 30 mnutes the battery is probably
defective.

CA50-7 MMTS di spl ay
1. Current tenperature is displayed if no buttons are pressed.

2. Depress "MAX'" to display the maxi numtenperature that has
occurred since the instrunent was | ast reset. Depressing
"MN' will display the m ni num tenperature.

3. To reset the store maxi mum or mini mumtenperature reading,
depress and hold the "RESET" while sinmultaneously pressing
the "MAX'" and "M N' buttons. This resets the stored val ues
to the current tenperature.

Page 7 of 43



Maximum/Minimum Temperature System - Continued

1. OPERATI ON - CONTI NUED :

CA50-7 MMTS di splay - Continued

4. In the event of a power failure the display will go blank
except for the decimal point. The systemis using the
battery to continue data collection but the display is
di sabl ed. Wen power is restored the display will again
becone active. The battery will continue to operate the
system for up to 24 hours.

5. Bl i nking of the decinmal digit on the display indicates that

the internal battery is charging. |If this condition
persists for nore than 30 mnutes the battery is probably
def ecti ve.

[11. | NSTALLATI ON:

The MMIS nust be installed in accordance with the attached
diagram Each installation is different but nust follow the NWS
policies and procedures. The following is one exanple.

1. The cable fromthe sensor to the digital readout is a
direct buried cable. The cable should be installed in a
type of conduit. Thin wall EMI has been used and PVC is
al so acceptable. Use a formof cable protection that fits
t he needs of your area.

2. Dig a hole 18" deep at the location selected for the
sensor. Dig a trench to the house or building where the
digital readout will be installed. You nust have already
agreed with the observer where she/he wants the readout to
be.

3. A 2" chain link fence corner post about six and one-half
feet | ong nakes a good post for the sensor. Drill a 3/8"
hol e about six inches fromeach end of the post and route
the cable inside the post using the 3/8" holes to
enter/exit. Pull up enough wire to extend up to the sensor.
Using 1/4" grommets in the holes will help protect the

cabl e.
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Maximum/Minimum Temperature System - Continued

| NSTALLATI ON - CONTI NUED

4. Use a 2" PVC nal e adaptor on top of the post to nount
the sensor. Secure the adaptor to the post with two or

three netal screws by drilling small hol es through the PVC
into the netal post. Mount the sensor on the adaptor and
attach the connector pins to the end of the cable, and

install the plug. Connect cable plug to sensor plug. (See
wiring instructions for details on cable connectors.)

5. Stand the post up in the previously dug hole. Rol

of f enough cable to go to the house, through the wall and to
the | ocation of the MMIS readout unit. Cut the cable only
when you are sure you have enough. Try to avoid having to
splice the <cable, especially outside where the cable is
buried. Fill the post hole with a cenment and water m xture,
alternating water (not too nmuch) and cenent. Make sure the
post is plunb, using a level. It takes should take about
three coffee cans of cenent (#3 type can) to fill the post
hole. Only fill the hole to within two inches of the top.
Then leave it to set.

6. |If you are using conduit (recomrended), start at the
post and run the cable through the conduit to the entry
point for the house or building. Wen you get to the house,

fasten the cable to the wall and drill a 1/4" hol e through
the wall. (Be sure you have perm ssion fromthe observer
before drilling a hole through their wall!) Install the MV

(gray) box near hole and connect wiring as shown in the
diagram Be certain the cable and all connections | ook
neat. Connect the ground wire fromthe MOV box to the
servi ce ground of the hone.

7. Set the digital readout where you and the observer
previously agreed put it. Plug it into an electrical outlet
using a surge protector, and turn it on. Connect the cable
fromthe Line Clanping unit to the digital unit. Reset the
digital unit, and you should have the current outside
tenperature di splayed. Show the observer how to take the
readi ngs and reset the display. Enphasize that reported

val ues are to the nearest whol e degree.
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Maximum/Minimum Temperature System - Continued

I'11. 1 NSTALLATI ON - CONTI NUED

8. Be sure to clean up any debris you may have left. Go
back outside and fill the trench and the last two inches
around the post. Be sure you get the trench properly
filled. You may have to get additional dirt from sone other
place in the yard or from wherever the observer says you
may. Be sure to |eave the prem ses | ooking neat.

9. Pick up and put away all of your tools.

I V. MAI NTENANCE

The MMIS shoul d be checked during each visit. |If the tenths
digit on the display is blinking, replace the unit. Take the
unit back to your office and replace the internal battery. |If
anything else is wong with the unit, send it to NLSC for repair.

At | east once a year |oosen the four bolts going down through the
sensor until the nuts are at the end of the threads. Lift each

| ouver so you can see through the housing, and check for any wasp
or nmud dauber nests. If you find any, clean themout. This can
usual |y be done wi thout taking the sensor apart. Wth a rag or
paper towel, clean the outside of the sensor with a cl eaning
solution. |If the sensor is very dirty or has faded fromthe sun
replace it and take it back to your office to take apart and

cl ean thoroughly. Soaking the sensor unit in a soap & bl each

sol ution hel ps renmove the yell ow col or caused by the sun

Clean the MMIS display unit with a danp cloth. Check inside and
outside plugs for any damage. |If the insulation around the black
and white wires have cracked, strip the wires and install new
metal inserts. Replace the plug if needed. Check the Movs (bl ue
di sks) for indications of l|ightning damage (burns).
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Maximum/Minimum Temperature System - Continued

V. CAL| BRATI ON:

The MMIS can not be calibrated but it can be tested for accuracy.
The following will determine if the unit is reporting accurate
t enper at ures.

1. MWTS display unit: D sconnect cable plug. Connect the
MMTS cal i bration plug to the display unit. The display unit
should read 77.1 degrees. (Plus or mnus 0.1 degree
accuracy). Replace display unit if not within tol erance.

2. MMIS sensor unit: |If you think that the tenperature is
of f, place a good glass thernoneter under the top plate of
the sensor. Make sure the thernoneter bulb is not in the
sunlight, and |eave it for about 20 m nutes. The display
tenperature and thernoneter should agree within one degree.
If there is a difference of nore than one degrees, try

anot her digital display unit. If there is still a
difference, try another sensor. You should always carry a
spare sensor and a couple of spare display units along with
you.

MMTS OBSERVER INSTRUCTIONS

To determine the maximum temperature - push "MAX" button.
To determine the minimum temperature - push "MIN" button.

The At Observation temperature is the current temperature displayed.

Record temperatures in whole degrees only.

For example, if the display shows atemperature of 76.5, record "77".
For atemperature of 76.4, record "76).

To reset temperatures, press and hold in the "RESET" button and push the "MAX" and then the
"MIN" buttons. Only do thisimmediately after recording the daily temperatures.

If theword "HELP" is displayed, just push the "RESET" button.
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MMTS -

TROUBLE SHOOTI NG CHART

These are sone of the nbre common troubl es associated with the

MMIS but definitely not all.
t he use of a C450-1 displ ay.

MMTS di spl ay types.

These PROBABLE CAUSES are based on
They may or nmay not apply to other

TROUBLE

PROBABLE CAUSE

Tenths digit blinking
continuously. (Mre
t han an hour).

Change out the display unit or renobve

the NICAD battery and install a new
one. (Soldering is required.)

Bl ank di spl ay.

Unit may be unplugged.
Bl owmn fuse. Replace fuse and | eave

spare fuses with observer

Di splays all figures as
strange figures or just
partial figures and the
figures won't reset.

Unit has suffered either a lightning
strike or a very strong power surge.
Repl ace with new unit and send
defective unit to NRC for repair.

Tenperatures junp
around several degrees.

Cabl e i nsul ati on has been ski nned,
allowing the bare wire to touch each
ot her or a ground. Check cable with
test box. If the tenperature tests
bad, replace the cable and install a
new cable. If the cable is OK, check
the 2 white wires inside the sensor
unit fromthe therm stor to the plug.
They may be danmaged. |If so, replace
t he sensor.

Unit reads "H " or "LO

Check i nside and outsi de connections &
check cable for breaks or shorts. "H"
i ndi cates a short and "LO' indi cates
an open circuit.

Unit reads "HELP"

A power interruption has occurred.
Press the "RESET" button.

Suspi ci ous
t enper at ur es.

Check systemw th test box.

Di sassenbl e the sensor unit and cl ean.
It may contain wasp or nud dauber
nests.
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Cott on Regi on Shelter (CRS)

I . GENERAL DESCRI PTI ON:

The Cotton Region Shelter (CRS) gets its nane fromthe cotton
belt of the southern United States. It is and has been the NWS
standard shelter for many years. It consists of a 20 x 30 x 32
inch rot resistant wooden box nounted on a set of netal legs. In
order to mnimze any solar radiation, the shelter has a double
roof with an air space between the two layers. It also has a
slatted floor and | ouvers on all four sides designed so the
natural flow of air is only slightly inpeded. The CRS should
kept painted with a sem -gloss exterior white paint at all tines,
not only for | ooks but also to reflect the suns rays.

This shelter is built to house two thernoneters, maxi num and

m ni mum nounted on a Townsend tenperature support. There is
room for other instrunents when needed. At sone |locations a

Pal mer Soil Tenperature gage, a thernograph or hygrothernograph
may be needed. At other locations wet and dry bul b thernoneters
may be used, in which case there may al so be an aspirator. One
note of caution, do not place so nmany objects in the shelter that
you cut off the air flow through the slated floor. This would
certainly have an effect on the tenperatures. QObservers have a
tendency to place objects in the shelter, and birds sonetines
want to make a nest in them These activities should be

di scouraged. At sone F&P gauge stations the observers will keep
oil or an antifreeze/oil in the shelter. As long as there is
[imted quantity in the shelter there is little problem however
after a period of time there is likely to be oil seepage that
soon penetrates the wood.

1. | NSTALLATI ON:

The CRS should be installed in an open and fairly | evel |ocation
where the thernoneters are ventilated by the free flow of air.
The CRS should be installed so the height of the Townsend support
is approximately 5 feet above the ground. The ground beneath the
shel ter should be representative of the surrounding area and not
effected by unnatural influences such as irrigation. Wen
possi bl e, the shelter should be no closer than four tinmes the

hei ght of any obstruction and it should be no closer than 100
feet to any paved or concrete surface. The netal |egs should be
nmount ed securely in concrete or packed soil to prevent any
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Cott on Regi on Shelter (CRS)

1. I NSTALLATI ON - CONTI NUED

vibration. In windy areas it may be necessary to install a 4 x 4

post in the center of the CRS to help reduce vibration created by
the wind. The door nmust always face the North. A door opening to
the north prevents any solar radiation fromreaching the

t hernoneters and causing a bias in the tenperatures.

I'11. MAI NTENANCE

Mai ntenance is mnimal for the nost part. The CRS should be kept
clean with a good quality sem gl oss white painted surface. Be
certain the inside is kept clean and free of insect nests.

Al ways check to nmetal support to be certain all bolts and screws
are tight.
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MAXIMUM & M NIMUM THERMOMETERS ( MXIWN)

I . GENERAL DESCRI PTI ON:

The basic instrunments in the Cotton Region Shelter (CRS) are the

I iquid-in-glass maxi nrum and m ni mrum thernoneters. These are
mounted on a tenperature support, called a Townsend Support, that
permts resetting of both thernonmeters w thout renoving themfrom
the shelter.

The M ninumthernonmeter is nounted in the Townsend Support and
can be tilted to approximately ninety degrees. The M ni num

t hernoneter includes a small wei ghted, dunb-bell shaped index
which is installed in the bore of the thernmoneter. As the

t enper at ure decreases, the neniscus of the alcohol colum
forces the index down to the | owest tenperature. As the al coho
rises, the index remains at the | owest point which is the m ni num
tenperature for the period. At reset tinme, the bulb end is
raised to a vertical position (bulb up), allowing the index to
slide to the top of the al cohol columm again. The bulb end is
then I owered to back to the observation position.

The Maxi mum thernonmeter is constructed with a constriction just
above the bulb end. As the tenperature rises, liquidis forced
through this tiny opening into the thernoneter tube. Wen the
tenperature decreases the constriction prevents the liquid from
bei ng drawn back into the bulb. As a result the liquid will nove
up the columm to indicate the highest tenperature and will remain
at this level until reset. The thernoneter is reset by unl ocking
t he Townsend Support and spinning the thernmoneter until the
liquid returns to a position to indicate a tenperature which is
equal to the current tenperature read fromthe M ninmum

t her nonet er .

1. OPERATI O\

To properly read the Maxi mum t hermoneter, unlock and careful ly

| oner (bulb down) the thernmonmeter. The maxi numtenperature is
read at the top of the nmercury colum. Spin the thernoneter

until the reading agrees (within one degree) with current
tenperature indicated by the Mninmmthernoneter. Wen the two
thermoneters differ by nore than one degree the thernoneters need
to be replaced with a set that are within standards.
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MAXIMUM & M NI MUM THERMOVETERS - CONTI NUED

1. OPERATI ON - CONTI NUED

The M ninmumthernmoneter is read in it’s “rest” position which is
nearly horizontal - slightly bulb high. The At Cbservation
tenperature is determ ned by reading the value at the top of the
liquid colum. The minimumtenperature is the val ue opposite the
TOP of the index. To reset the thernonmeter invert the m ninmm
thernoneter (bulb up) until the index slides to the end of the

al cohol columm. Return thernoneter to its nearly horizonta

posi tion.

[11. MAI NTENANCE:

The Townsend Support nust be kept cleaned and lubricated in allow
t he spinning of the maxi mum thernonmeter which would force the
liquid past the constriction, back into the bulb. Sinply renove
the thernoneter fromthe nmounting bracket and renove the spindle
fromthe shaft. Cean the spindle and |ubricate wwth either a
light oil or an all tenperature grease and then replace. |If this
I s done each visit, the observer will have no problens resetting
t he maxi numthernmoneter. A drop or two of oil on the bracket

pi vot of the m ninmumthernoneter will aid in resetting the

m ni nrum as wel | .

The etching on the thernonmeters may fade with tine. This can be
corrected by applying either black china ink to the etchings or
rubbing the etchings with a black grease pencil. Once either has
been applies, clean the thernonmeter with a dry towel to renove
any excess nmaterial.

The approved nethod for getting separations out of thernoneters
can be found in Observation Handbook #2 in paragraphs 3.4.6.
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FI SCHER AND PORTER RAI N GAUGE

| NSPECTI ON AND MAI NTENANCE

I . Upon arrival at a Fischer Porter station the inspection starts while
wal ki ng to the gauge. A visual exterior inspection including appearance,

sol ar panel

orientation and the |evel of the intake.

A. Gauge has oil and grit on the outside of the hoods.

1

This condition usually happens if the funnel is not installed in
the collector. A hard rain will hit the fluid in the collector,
splash out and run down the sides and onto the | ower hood. Al ways
keep plenty of rags and a good cleaner with you for this purpose.
If the funnel is not in the collector during the spring, summer
and fall, install it. Leave it out during the wi nter because
freezing precipitation will collect on the funnel. I f the paint
on the gauge is weathered paint the cases or make arrangenments to
replace them on the next visit.

Hel pful Hint: Using a good quality autonotive wax on the covers wil

hel p protect the paint and make cl eaning much easier.

B. Check the exterior of the solar panel for damage.

1. Dogs (and other animals) may chew on the wires leading fromthe
sol ar panel to the top of the pipe.
2. The mounting post for the solar panel should be tightened as
needed.
C. Intake at the top of the hood should be Ievel. If not, level it by

adjusting the leveling bolts on the base of the gage.

D. Check the gauge support to be certain it is secure. If | oose, dig
around the support and pour concrete or equivalent around the support.

Il. Inspection of the interior of the gauge.

A. Open the door, draw a line across the top of the punch block and check
the gage time for accuracy. Conplete the |egend (Station name,
nunmber, Date and Time).

B. Renove the top hood, bucket and bottom hood. Inspect the interior.

1.

2

Turn the gauge off using the on/off switch.

Di sconnect the termnals fromthe battery and using the voltnmeter,

check the battery voltage with the battery “under load”. This
| oadi ng can be acconplished by attaching a timer or a notor to the
battery term nals during the voltage check. Voltage will vary

according to the battery in use. A 6v battery should have a
little nore than 6 volts (under load conditions), etc. Check the
out put of the solar panel for proper voltage. Check the diode on
the solar panel for proper current flow.

Hel pful Hint: The F&P can operate with a good sol ar panel and a bad battery on

a sunny day.

Do not trust the battery is good sinmply because the gauge is
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FI SCHER AND PORTER RAI' N GAUGE - CONTI NUED

operating when you are there. Check the battery voltage to be certain. II.
I nspection of the interior of the gauge - CONTI NUED

3

4.

10.

11.

12.

Check the | ower drive cable. If frayed or broken, replace it.

Visually inspect the flexures. Repl ace any that are bent or
br oken.

Check the timer. Advance the display from 00 thru 14 to nake sure
every nunmber is displayed. If there are numbers m ssing either
reset or replace the timer. Be certain glass cover over numbers
is secure

Check the term nal board and make sure all connections are tight.
(Do not over tighten the screws, as the screws or the term nal
board may break. If this happens, replace the term nal board.)

Turn gauge on and manual ly punch several times making sure the
notor isn't dragging and the punches are clean. Thoroughly check
around the punch bl ock making sure it is clean and the punches are
not binding in the bl ock. Manual punch at 7.7, 17.7 and 18.8
inches to be certain all pins are in place

Pull the tape roll back fromthe take-up spool and inspect severa
days of data | ooking for ragged punches, skips, over punching
etc. Be certain the punches are cut through the tine |ines. | f
not, adjust the feed paw . Be certain the punches are also
cutting through the vertical |ines. If not, adjust the take-up
reel

Check the take-up spring for tightness. If too | oose, replace it.

Check the base plate rubber gasket. If broken or worn, replace
it.

Make sure timer is set to correct tinme.

Install | ower cover, bucket and upper hood. Enpty, clean and add
oil or antifreeze/oil m xture to bucket as needed

Renenber the HazMat Rul es!

13.

14.

Advance the tape at |east 24 hours so it is at the correct time
and draw a line across the top of the punch block. Conplete the
| egend.

Cl ose the door, install the latch cover and | ock. The | atches
may be rusted, if so, replace them

***THROUGH ALL OF THE ABOVE STEPS, |F PROBLEMS ARI SE, FI X

THEM ***
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FI SCHER AND PORTER RAI' N GAUGE - CONTI NUED

TROUBLE SHOOTI NG CHART

TROUBLE

PROBABLE CAUSE

Gauge insensitive

Bent fl exures.

Hook interference.

Dash pot interference.

Gear or Locking Lever interference.

Excessive oscillation

Check dash pot oil Ievel

Gauge wi Il not reach
maxi mum limts.

Check shipping and limt screw.
I nproper index of pulley to code disk

Broken drive cabl e

Install new cable. Important: read the
instruction manual before replacing.

Gauge will not start.

Check battery voltage. |If voltage is good,
check the punch motor. |If the punch notor is
good, check the on/off switch.

Punch notor runs but
canshaft does not turn

Gear train stripped caused by:

A) nicked cam causing the cam foll ower to bind.
B) m sadjusted force spring.(replace punch
motor after correcting.)

Gauge will not stop
running.

M cro switch defective or not aligned properly
with camshaft.

Gauge stops in md-cycle

Punch notor may be running intermttently.

Punches are between tinme
i nes.

Adj ust feed paw .

Pointer to code disc does

not reflect punched val ue

Check zero position

Tape stuck in punch bl ock

Check for bent or stuck punch pins. Cam
foll ower m sadj usted.

Bent punch pins.

Usual | y caused by human intervention

Tape m s-punching (Il acing
or close punches).

M sal i gned punch block shim | nproper paper
take-up tension. M saligned take-up spool
Bi ndi ng of supply spool section

Cl ose punches

Al i gnnent or bad sprocket.

Cl ose punches every 40
spaces.

Bad sprocket teeth.

Hol es not punching
t hrough.

Punch pressure m sadj ust ed.
Bad punch bl ock

Worn punch pins.

Manual punch button wil
not actuate punching
cycl e.

Check manual punch button. Check battery.

Tape comes off sprocket
causing m s-punchi ng

Check supply bracket spring and sprocket.
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FI SCHER AND PORTER RAI' N GAUGE - CONTI NUED

CHANGI NG TAPE ON THE F&P RAIN GAUGE

Af ter opening the door on the gauge, draw a line across the top of the
punch bl ock. Noting the time on your watch, conmplete the | egend which
consi sts of Station name, Station number, Date and Ti nme.

Exanpl e: Hul ah Dam
41-2343-03
Feb 10, 2002
8: 05 AM CDT

Make a coupl e of manual punches. Turn the gauge off with the on/off

swi t ch. Loosen the tape by rolling back the take-up spool. Wth slack
in the tape below the punch bl ock release the tape guide pressure from
the sprocket and draw up about 18 inches of tape. Pull the sl ack

t hrough the punch block and tear off tape at the top of the punch block
Roll up the remai nder of tape on the take-up spool and slide it off for
shi ppi ng

Enpty the gauge at this time if needed. Pl ease observe all HazMat
rul es.

Again release the pressure of the tape guide on the sprocket and pul
through 18 to 24 inches of tape, making sure there is at |east 18 inches
of tape above the starting time at the punch block and enough | eader to
start the take-up spool. The time at the punch block should be a little
short of the actual time. Turn the on/off switch to the "on" position
and manual ly punch up to the correct time. Check the timer for accuracy
as the next punch will automatically be within 15 m nutes.

After the time is accurately set, draw a line across the top of the
punch bl ock and conplete the | egend. The time on the tape should agree
with the real time on the | egend.

Exanpl e: Hul ah Dam
41-2343-03
Feb 10, 2002
8: 05 AM CDT

If the collector was emptied or maintenance was conpl eted, make a
notation on the tape at the start.

Repl ace the chad tray and close the door.
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CALI BRATI ON OF F&P GAUGE

The Fischer and Porter rain gauge is aligned and calibrated at the factory.
I f properly cared for, the gauge seldom goes out of calibration. However
each gauge should be checked during each visit to assure nothing has caused it

to get out of adjustment. If the calibration is bad, be certain to check the
flexures, the pulley cables, and the sensitivity of the gauge to determ ne
what caused the equipment to go out of adjustment. Once all problenms have

been repaired, the foll owi ng adjustments should be made to return the gauge to
cal i bration.

1. Adjust the ZERO on the scale.

A. Rot ate the zero adjust knob |located on top of the support until the
code di sk pointer is at the exact 0 position. Depress the manua
punch button to get a punch cycle.

B. If the tape does not punch zero, rotate the zero adjust knob to
compensat e and punch again until zero is obtained.

C. VWhen the tape does punch zero, initiate another manual punch and
turn off the power during the cycle while the code disk is |ocked
Adj ust the code disk pointer to the exact zero position

D. Reapply the power and allow gauge to conplete cycle. \When the code
disk is free the pointer should point to exact zero. If not, repeat
step C.

2. Adjust the span of the scale.

A. Pl ace 27.186 pounds of weight in the collector. This is equal to 15
inches of rain. This can be acconplished by using the three 5 inch
wei ghts designed for the Fischer & Porter gauge, 15 of the one inch
wei ghts designed for the Universal gauge, or a conbination of the

two met hods.

B. The code disk should rotate one and one-half revolutions and
indicate 5.0 inches on the code disk and 15.0 inches on the vertica
i ndi cat or. Manual |y punch the tape to assure the correct pins
perforate the tape. If not, adjust the span adjust screw, |ocated
under the | ower support, to remove the error. A clockwi se rotation
of the span adjust screw will increase the code disk trave
(increase reading).

C. After adjusting the span, remove the calibration weights and recheck
the zero.

It will be necessary to adjust the zero and the span
adj ustnments several times before the gauge is calibrated.

D. Pl ace 19 inches of weights in the collector to assure that gage can
nmove completely through the operational limts. |f not, adjust the
shi pping screw to increase travel
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PROCEDURES FOR CHANGI NG TAPE ROLL
ON THE FI SCHER & PORTER WEI GHI NG RAI N GAUCE

Opening the door on the gauge and draw a line across thetop of the punch block.
Noting the time on your watch, complete the legend which consists of station name,
station number, date, and time.

Example: Biggest Dam, TX
41-9876-03
Off:  Nov. 3, 2000
Time: 8.05 AM CDT

Make a couple of manual punches. Turn the gauge “ Off” with the on/off switch.

L oosen the tape by rolling back the take-up spool. With slack in the tape below the
punch block, release the tape guide pressure from the sprocket, and pull about 18 inches
of tape. Pull this slack tape through the punch block and tear off tape at thetop of the
punch block. Roll up the remainder of data tape on the take-up spool and dlideiit off for

shipping.

Check the amount of fluid in the collection pan. If thisis more than inches please
contact the National Weather Service Office and ask that someone come to your site.

Again release the pressure of the tape guide on the sprocket and pull through 18 to 24
inches of tapemaking sure thereis at least 18 inches of tape above the starting time at
the punch block and enough leader to start the take-up spool. The time at the punch block
should be alittle short of the actual time. Turn the on/off switch to the™ ON" position
and manual punch up to the correct time. Check thetimer for accuragy, as the next
punch will automatically be within 15 minutes.

After the tape is accurately set up, draw a line acr oss thetop of the punch block and
complete thelegend. Thetime on the tape should agree with the real time on the legend.

Example: Biggest Dam, TX
41-9876-03
On: Nov. 3, 2000
Time: 8:05AM CDT

Replace the chad tray and close the door.

If there areany problems, please call your National Weather Service representative
immediately at

Don't forget to mail your data to the National Weaher Service office no later that the 5th
of the month.
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PALMER SO L THERMOVETER

| . GENERAL DESCRI PTI ON:

The Pal mer Soil Tenperature gauge is used to determ ne the

Maxi mum M ni nrum and observation soil tenperatures at a

determ ned depth. The probe, 13 inches in length, is buried at
the determ ned depth - normally 4 inches. The probe is connect
to the neter by a flexible nmetal cable that is approximately 4
feet in | ength.

The neter is inside a glass cover that protects it fromthe

weat her. The bl ack pointer inside the cover will nove as the
tenperature increases and decreases. This novenent will cause the
red and green pointers to nove and thus indicate the nmaxi num and
m ni mum tenperatures. This nmeter is normally housed inside a CRS
or a special housing provided specifically for the Palnmer unit.

1. | NSTALLATI ON:

The soil thernonmeter should have an exposure which is typical of
t he surrounding natural soil. The site should not be subject to
irrigation or unusual ground-water conditions. ldeally the

| ocation will be open to full sunshine. A 4x4 foot area should
be encl osed by a wooden frane made of 2x4 inch lunber. The probe
will be buried in the area and the shelter will be located to the
north side of the area. Before installation it nust be
determined if the soil tenperatures neasured are to reflect the
val ues of bare ground (typical for agriculture needs) or sod
covered ground.

r EARTH

Dig a trench just to the north
of the spot where the sensor
will be inbedded in the earth.
This trench should be as small P ) L
as possible w thout hindering S el B L o8 CERNTA
t he necessary work. It should ' f

be slightly deeper than the

i nt ended sensor depth. Renove
the soil carefully and sit it
asi de on boards or a tarpaulin

~ TRENCH

/INSTRUMENT/

53— SHELTE;?

since it will be replaces e S T

later. The soil should be R @ B} CpouND LEvaL
removed in layers so it can be S | nsTRUMENT L\ L

repl aced as close to it’s SN ") TR J
original depth as possible. S
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PALMER SO L THERMOMETER - CONTI NUED

I'1. I NSTALLATI ON - CONTI NUED

Use a 5/ 16 dianmeter rod to make a horizontal hol e approximately
15 inches in length for the sensor. This hole is to be at the

depth for the observations - in nost cases 4 inches. The earth
around this hole should be disturbed as little as possible.
Press the sensor into this hole until resistance is net. |If the

sensor is not fit conpletely in the hole, renove the sensor and
use the rod to increase the size of the hole.

At the opposite end of the trench the neter is to be install ed.
This may be installed in a CRS or a specially designed shelter
specifically designed for the neter. The shelter is to be to the
north of the probe to mnimze any shadow fromthe shelter
effecting the tenperatures.

Wen the probe has been installed and the neter is in place the
soil should be returned to the trench. Every effort should be

made to place the soil in the trench at the sane depth as it was
removed from The soil should be conpacted only enough to
prevent erosion. |If tenperatures are to be taken beneath sod be

certain to replace the grass to the top | ayer.

If the tenperatures are to be taken beneath bare ground be
certain to not replace any of the grass that was renoved. The
area should also be treated with a sterilant that wll prevent
vegetation gromh. Extrenme care nust be taken to follow

manuf acturers instructions. See Qbserving Handbook No. 2 for
recomended chem cal s.

[11. OPERATI ON:

After recording the max/mn tenperatures, carefully reset the
green and red pointers. Always reset the red pointer first by
bringing it into contact with the black “drive” pointer. After
resetting the red pointer, gently rotate the green pointer to the
opposite side of the black pointer. Do not press down on the
green pointer knob as this will result in a loss of tension on
the pressure washer and cause | oose pointers. Wen resetting the
max/ m n pointers always check the flex of the black pointer. The
bl ack pointer should flex less than 1 degree F. fromeither the
red or green pointer. Mvenent of nore than 1 degree F

indicates either loss of tension in the sensor systemor too nuch
drag on the max/mn pointers. Lubrication will often relieve
excessive tension. |If lubrication does not correct the
situation, the instrunment nust be repl aced.
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I V. MAI NTENANCE

The npbst common nmi nt enance needs of the Pal mer soil thernoneter
are | oose pointers, frozen pointers, noisture in head, broken
covers and calibration errors.

Loose pointers: This usually results fromi nproper reset
procedures by the observer. Proper instructions may prevent
nost of these problens. Loose pointers can be corrected by
renovi ng the bezel ring and glass cover. The red and green
pointers are mounted in the glass cover. Wth the cover
of f,remove the allen set-screw enbedded in the green knob.
Wth the thunb on the bottom of the connecting shaft inside
the gl ass cover, reset the green knob to the desired
tension. You may find it necessary to replace the tension
washer under the green knob. Follow ng adjustnments, replace
the allen setscrew in the green knob and re-assenbl e.

Frozen pointers: Frozen pointers can often be corrected by
cl eaning and lubricating. A good silicone lubricant in a
pressure spray applicator is recommended. |n sone cases,
you may have to renove the bezel ring and gl ass cover to
perform adequat e cl eaning and | ubricati on.

Moi sture in head: This indicates need for a new gasket.
Renove the bezel ring and gl ass cover. Replace the gasket
in an area with as low a humdity as possi bl e.

Broken cover: To renove the bezel ring, a file or hacksaw is
required. Make a cut across the outside edge of the
retaining ring. Use a screwdriver to press down and outward
to snap off the retaining ring. The new cover will be sent
with a newretaining ring conplete with connecting screw to
fasten it in place.

Calibration errors: Calibration of the thernmoneter should be

perfornmed at |least twce a year. Calibration checks and
of fset correction is covered in the follow ng section.
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V.  CALI BRATI ON:

I n-pl ace calibration checks: Erroneous data due to |ong-term
calibration drifts can be elimnated with careful, routine
periodic calibration checks. Three nethods of in-place
calibration checks are:

1. A bi-nmetal or simlar type thernoneter of known
accuracy can be used for conparison. It is inperative
that the sensor of the bi-netal be pushed to the sane
depth as the Pal ner soil thernonmeter sensor bulb. The
bi -metal nust remain in place | ong enough to stabilize
at the soil tenperature (4 or 5 mnutes).

2. A nore desirable technique for the shallow depths is
that of renoving the soil to the level at the base of
t he Pal mer sensor bulb. The conparison thernoneter
sensor should then be inserted along the sensor bulb
some 2 or 3 inches fromthe base. As in step 1, the
conpari son thernmonmeter nust be allowed to stabilize at
the soil tenperature. This technique will also insure
that the observational sensor is at the prescribed
depth by revealing the amount of erosion that may have
t aken pl ace.

3. In areas where the surface |ayers freeze, an ice-point
conpari son can be nade. Check the tenperatures
recorded daily as the soil begins to freeze. As the
soil freezes, the tenperature will be maintained at the
32 degree F. ice-water equilibriumpoint for several
days.

A calibration check of the Pal mer Model 35B shoul d be performed
at least twice a year. Wen making the checks, renenber that the
Model 35B is an "area" sensor. Bi-netals and other "point"
sensors may be nore sensitive to heat penetration during diurnal
heat cycles. For reliable calibration checks, nmethods 1 and 2
shoul d not be nade between 9:00 AM and 6: 00 PM on bright, sunny
days.
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V.  CALI BRATI ON - CONTI NUED

When conparing Pal mer Mbdel 35B readings with those of a check
t her nroneter, renenber two things:

A) tolerance of the Palmer (approx. 2 degrees F.) and the
check thernoneter (generally 1% of scale) may be additive.

B) a seemngly slight difference in exposure between the two
may contribute to a variation in the readings. A spread of
up to 4 degrees F. between the two readi ngs can be

consi dered satisfactory. |If using nethod 3, a reading

bet ween 29 degrees F. and 35 degrees F. can be consi dered
sufficiently accurate at the ice-point.

Do not add any allowable difference as a correction to future
observati ons!

Calibration setting: |If the check indicates a calibration
of fset, the calibration may be set as foll ows:

A. Place the probe in the shelter with the dial indicator.

Pl ace a known accuracy thernmoneter in the shelter and cl ose the
door. After 10 m nutes, open the door and record the Pal ner
readi ng and the reference thernoneter reading.

B. Imrerse the entire probe of the Palnmer in a slushy ice-bath
for ten mnutes. Simlarly, inmerse the reference thernoneter.

C. If the difference in the readings of the two thernoneters is
approximately the same in both steps A and B, an offset is
indicated. |If the differences are not approximately the sane,

t he Pal mer nmust be considered i noperative and repl aced.

D. If an offset is indicated, turn the "reset" screw on the back
of the dial head for an indication of 32 degrees F. with the
probe still in the ice bath. The adjustnent on early nodels is
l[imted to approximately two degrees. |f greater adjustnent is
needed, the bezel ring nust be renoved. After renoving the ring
and gl ass cover, place a suitable size screwdriver in the center
screw of the black pointer hand and | oosen it. Rotate the black
poi nter hand gently to the desired setting. Retighten the center
screw. |If the instrunent is equipped with a non-reusabl e bezel
ring, the ring may be renoved with a file. A replacenent ring
nmust then be obtai ned from NLSC
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EVAPORATI ON PAN

l. Ceneral description:

The standard is made of Mnel stainless steel which is 47.5
inches in dianeter and 10 i nches deep. The pan can be either
seanl ess or have a seamin the bottom In either case, it should
never be lifted with any significant anount of water in the pan.
The pan should sit atop a 4 x 4 foot pallet, or simlar surface,
made of treated wood 2x4s and 2x6s or the equival ent.

1. | nstal l ati on:

The platformshould be installed on a | evel plane above the |evel
of any surface water. Earthen fill should be spread around the
support to anchor it and be tanped firmy to within approxi mtely
one half (¥ inch of the top of the support, thus |eaving a space
beneath the pan to allow inspection of the pan for |eaks. Any
obstructions nmust not be closer than four times their height. No
shadows can be tol erated except near dawn or dusk. Avoid
installing an evaporation site in areas that are irrigated or
prone to flooding.

[11. Mintenance:

During visits the pan should be inspected for |eaks and

cl eanliness. Care should be taken to keep foreign matter out of
the pan. Never paint it, except for two red marks 2 to 3 inches
fromthe top on the inside to indicate a proper water |evel for
t hose observers that use hook gages. (bservers at hook gage

| ocations nmust be certain to keep the water |evel between these
two red marks. During freezing weather the pan should be enptied
and inverted on the base until the possibility of a freeze is
past. Evaporation values are not valid when ice forns in the pan.
|f algae growth is a problem a small anobunt of Copper Sul phate
shoul d be added to the water periodically. The NWSREP shoul d
provide this Al gaecide to those observers that need it.
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TOTALI ZI NG ANEMOMETER

l. Ceneral description:

The totalizing anenoneter is used to determne the total mles of
wi nd that have passed during the observation period. The three
cup, F-104 series are used al nost exclusively. The three cup
rotor turns a shaft and the associated wormgear turns a
totalizer calibrated in mles and tenths. Readings are taken
only to the nearest whole mle.

1. Installation:

The anenoneter should be mounted on the Northwest corner of the
evaporation pan support. The cups should sit approximately 6

i nches above the top lip of the evaporation pan.

[11. Maintenance:

The anenoneter shoul d be checked for stability, damage, and
freedom of novenent during each visit. At |east once each year,
and ideally during each visit, the anenoneter should be serviced
using the foll ow ng procedures:

1. Loosen the set screw near the bottom end of the housing
and lift the anenoneter fromits pintle.

2. Renpve the nut on top of the spindle above the cups.

3. Loosen the screw on the hub side of the cups and renove
the cups fromthe spindle.

4. Renove the spindle bearing and cl ean thoroughly.
Lubricate lightly using an all tenperature grease such as
Dow Corning 33 then reinstall.

5. Open the gear housing by renoving the screws.

6. Check the odoneter to be certain is readabl e, working
properly and ensure that the gasket does not | eak.

7. Cean the gear assenbly thoroughly and apply a |ight coat
of grease (Dow Corning 33 or an equivalent is preferred).

8. Close the gear housing, using a new gasket if needed.

9. Repl ace anenoneter on pintle and assure it is turning
freely and the odoneter is functioning properly.
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Hook Gauge

| . CGeneral description:

There are two types of evaporation gauges in use by the NWs
networks. These are the Hook Gauge and the Fi xed Point Gauge.

Both require a stilling well to danpen wind effects. The fixed
poi nt gauge has a fixed point is an integral part of the stilling
well while the hook gauge and it’'s stilling well are separate

conponent s.
1. Operation:

The hook gauge is designed so the “spider” or support arns sit on
top of the stilling well with the hook at water |evel during
observations. The hook is raised or lowered until the point just
di npl es the water surface. The reading is taken fromthe vernier
on the gauge. The inch scale is |ocated on the shaft and the
hundredt hs scale is found on the adjustnment knob. The gage
should not be left in the stilling well between observations.

[11. Mintenance:

The manufacturer reconmends applying a |ight viscosity oil tw ce
a year. However, invariably this does result in oil on the water
surface for a short tine follow ng mai ntenance which will retards
evaporation. Use of a |ubricant should be used only when

absol utely necessary. Experience has shown it is best to unscrew
t he adj ustnent knob fromthe shaft, and use al cohol to clean each

part. |If further cleaning is needed, use a wire brush to
t horoughly clean the threads and then conplete the cleaning with
alchol. Put the two parts back together and the gauge shoul d

function freely.
Be sure that the openings in the bases of the stilling well are

open at all tines so the water level in the well is
representative of the pan.
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FI XED PO NT

| . CGeneral description:

This type of gauge is a stilling well with a fixed rod tapered to
a point. The fixed point is belowthe top of the stilling well.
An addi tional conmponent needed to use this type of gage is a
plastic fill cylinder. This cylinder is calibrated in hundredths
of an inch and holds the equivalent of 0.15 inch of water with
respect to the evaporation pan.

1. Operation:

Each day, water is added to the pan to bring the level up to the
top of the fixed point. The anpbunt added to the pan fromthe
cylinder is the amount of evaporation for the observation period.
This has a deci ded advantage over the hook gauge, where the water
| evel may vary by as nmuch as 2 or 3 inches. When the water |evel
goes over the top fixed point (due to precipitation) water is
removed using the fill cylinder. The amount of water renoved to
bring the level down to the point is subtracted fromthe anount
of precipitation to obtain the evaporation reading.

[11. Mintenance:

Be sure that the openings in the bases of the stilling well are
open so the water level is representative of the pan.
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SI XES WATER THERMOVETER

| . CGeneral description:

The Si xes water thernonmeter nmay be of two types, subnerged and
floating. The one nbst commonly used is the subnerged type.
There are four parts to the subnmerged type; a liquid-in-glass U
tube thernmonmeter, a plastic backing with netal hol der and a
magnet used to reset the indices. The tube is nmounted on the
backi ng, which is attached to the handle or holder. The Sixes

t her ronet er uses a Beechwood Creosote and al cohol m xture as the
measuring |iquid.

1. Operation:

The thernoneter is a "U-tube" type with nmetallic indices at each
end of a colum. As the tenperature changes the indexes wll
nove to higher and |lower positions. These final positions wll
indicate the max/mn water tenperatures for the observation
period. To reset the indices, a magnet is used to pull them back
to the liquid colum. The Sixes assenbly nust placed on the
South side of the pan to elimnate any shadow effect. The
assenbly is raised and |owered fromthe water by the hol der.

[11. Mintenance:

As a result of being kept constantly subnerged, the graduations
on the thernoneter have a tendency to fade. They may be

re-bl ackened in the sane manner as other thernoneters by using

ei ther black china ink or a black grease pencil. During freezing
weat her, the six's thernonmeter should be renmoved fromthe pan, to
prevent breakage. Al ways check thernoneter for separations which
can cause the readings to be in error by several degrees. The
best way to renove these separations is to renove the thernoneter
fromthe backer and tap it, "U' shape down, on a sem -soft

object. This nmay take several m nutes depending on the degree of
separation. Never use heat to renove the separations.
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W RE VI GHT Rl VER GAUGE

I . GENERAL DESCRI PTI ON:

The wire weight river gauge is house in a cast netal enclosure
that is nounted on a bridge, piling or other permanent structure
that allows the gauge to overhang the river or |ake. Inside the
case is a weight and cable system nounted on a drumthat is
exactly one foot in circunference. One conplete revolution of
the crank raises or lowers the weight one foot. Munted to the
left is a counter that neasures the nunmber of turns in feet. A
poi nter indicates tenths and hundredths of feet from an index
wheel mounted on the left side of the drum

The wire wei ght gauge nmust be calibrated properly to be of any
use. Levels known as Datuns are determ ned from known el evati ons,
which is usually a bench mark | ocated near the bridge. The zero
datumis established above nean sea | evel (MSL)and may or may not
be an actual point at the site. In sone cases it is an arbitrary
el evation and in others it is the approxi mte bottom of the river
at the gaging sight. A survey is run to determne the |evel of

t he check bar on the gauge. The resulting - the difference

between the two points - is the check bar reading.
1. OPERATI ON:
1. Unl ock the case and gently open the cover. Gasp the crank

handl e, release the pawl, and raise the weight to slide the
check bar to the rear position.

2. Lower the weight until it just touches the water surface.
Aver age the peaks and troughs if the water surface is rough.
It may be necessary to strumthe cable or swing the weight
in extrenmely difficult conditions to get an accurate
readi ng.

3. Read the counter to determne feet. Read the index wheel,
at the pointer, to determ ne tenths and hundredths.

4. Engage the pawl and raise the weight to its original
position. Slide the check bar forward, under the weight,
into the notch.

5. Be certain that the crank handle is in a rear position. This
will allow the cover to close wthout touching the handle.
6. Cl ose the cover and | ock the gauge.

Page 33 of 43



W RE VEI GHT Rl VER GAUGE - CONTI NUED

I'11. CALI BRATI ON:

Cali brations should only be done to gauges owned by the Nati onal
Weat her Service. |f the gauge is owned by anyone else notify
them that the gauge need adjustnment - do not adjust it yourself.

The gauge is calibrated by placing the weight on the check bar
and | oosening the two retaining bolts on the left side of the
drum Caution - be sure to grip the drumfirmy with the left
hand before | oosening the retaining bolts. |If not, the drumw |
suddenly be rel eased and the weight will end up in the river.
After | oosening the bolts, and while holding the drumfirmy,

pl ace the wei ght on the check bar, turn the crank until the
counter and index pointer are at the correct reading. Now
tighten the two retaining bolts and rel ease the drum

Adj ust nents shoul d never be allowed to get out nore than 0.06 Ft.
Exanple: Let's say a bench mark is |located near a bridge. After
running levels, the zero datum (the zero of the gauge) is
determned to be 243.52 Ft. MSL. Then the height of the check
bar is determned to be 264.54 Ft. MSL. The check bar reading
woul d be the difference between the two readi ngs, 21.02 feet.
When the weight is lowered to the water, the correct stage
reading is given on the gauge. It wll be the height of the

wat er above the zero datum of the gauge. Flood stage, bank ful
stage and ot her nmeasurenents are referenced to the zero datum

I V. MAI NTENANCE

NOTE: Mai ntenance responsibility for NWs owned w re wei ght
river gauges are assigned to the electronic technician.

D fferent agencies use each other's equipnment. However, there is
arigidly observed rule that nust be nentioned: Never nmake

adj ustments to equi prent bel onging to another agency. |If the
readi ngs are out of tolerance, call the responsible person in

t hat agency.
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W RE VEI GHT Rl VER GAUGE - CONTI NUED

' V. MAI NTENANCE - CONTI NUED

Wre wei ght gauges are kept |ocked, usually with a Master 2640

| ock. Few peopl e should have a key, and those that do should be
trained to use the gauge. It is very easy to crinp or damage the
cable and easier to |lose the weight in the river.

A few wire weight river gauges are transistorized; that is, they
are equipped with a battery and light systemthat allows the
observer to take readings in the dark and from gauges nounted
great distances above the water. Wen the wei ght touches the
water, a circuit is conpleted thereby turning on the light. The
mai nt enance on these gauges is the responsibility of the

el ectronics technician. It is a sinple thing for the NWSREP to
change batteries on his routine visits, rather than have an
ELTECH make a special trip for that purpose.

Page 35 of 43




THERMOGRAPH/ HYGROTHERMOGRAPH

I . GENERAL DESCRI PTI ON:

The thernograph is a single pen tenperature recordi ng device.
The hygrot hernmograph is a dual pen recorder that records both the
tenperature and the relative humdity.

These instrunments should be used only rarely with the cooperative
program as a 'backup' for observers that are not able to take
observation on a daily basis. These instruments should be used
only when no other way is available to collect the data needed.

Both instrunents are totally self contained and consist of a
measuring system a rotating drumwith a clock, and a pen to
record the data on a paper chart which is wapped around the
drum

The thernograph uses either a liquid filled bourdon tube or a
bimetallic strip to nonitor the tenperature. The binetallic

strip will bend as the tenperature changes since the two netals
do not react identically to the tenperature changes. The bourdon
tube will flex as the liquid inside the tube expands or contracts

with the tenperature changes. This bending or flexing is
transferred to the pen which then records the novenent onto the
chart as a tenperature change.

The hygrot hermograph uses a simlar tenperature system and al so
i ncludes strands of hair to nonitor the humdity. As the

hum dity increases the hairs will stretch and as the humdity
decreases the hairs will contract. This varying length of the
hairs is transferred to a pen which records the novenent on the
chart as a humi dity change.

1. | NSTALLATI ON:

The thernograph and the hygrot hernograph are normally installed
in the cotton region shelter (CRS). The unit nmust be placed in
such a way to allow the free flow of air around the sensors on
the unit. Care nust also be exercised to be certain that the

| ocation of the unit does not interfere with the resetting

of the Max/Mn thernoneters if they are installed.
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THERMOGRAPH HYGROTHERMOGRAPH - CONTI NUED

1. | NSTALLATI ON - CONTI NUED

The cl ock nust have the appropriate gears to match the chart, and
the pen nib nust be clean. The pen nust al so contain enough ink
to operate but not be overfilled since the excess ink will drip
onto the case and danmage the paint.

I11. OPERATI ON:

The gauge is designed to operate for a period of tinme that is
determ ned by the gears on the clock and the drum The nor mal
setting is for one week which woul d use 168 gears. Be certain
that the rotation rate and the chart match each other. A one
week rotation drum nust have a chart that is graduated for a
week.

Each tine the chart is changed, the clock nust be wound however
care should be taken not to "over-wind" the clock. This wll
damage the mai nspring and the clock will stop. A small anount of
i nk should al so be added to the pen at each chart change. This
is also a good tinme to conpare the recorded tenperature on the
chart with a quality thernoneter to be certain that they agree
within 2 degrees. |If the difference is nore than two degrees,
the knurl ed t hunbnut should be adjusted to renpbve approxi mately
hal f of the difference.

| V. MAI NTENANCE

Since there are no rapidly noving parts, no schedul ed |ubrication
is required. The gauge should be tested to be certain that al
parts nove freely and the case is clean. The pen should be

cl eaned regularly and checked to be certain that a fine trace is
bei ng recorded. Also be certain that excess ink is not dripping
onto the case. |If the readings do not appear to be accurate,
conpare with a good quality thernoneter and make adjustments with
the knurled thunb nuts nounted on the el enent support brackets of
t he gauge.
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THERMOGRAPH HYGROTHERMOGRAPH - CONTI NUED

| V. MAI NTENANCE - CONTI NUED

| f the bourdon tube |eaks, do not attenpt to patch it as it is
filled with a flammabl e hydrocarbon. The tube must be repl aced.

The hum dity can be checked by conparing the humdity val ue
cal cul ated for a sling phsycroneter against the value on the
chart. |If the error is excessive, the humdity calibration can
be checked by wetting the hairs with distilled water until they
becone sat ur at ed. This will cause the reading to be between 95
and 100 percent. If not, the span can be adjusted by sliding the
link at the top of the hairs to adjust the span. Once the hairs
have dried, adjust the thunbnut to adjust the reading to renove
approximately half the error. Repeat this process until the data
recorded on the chart is reasonably accurate. Since the humdity
data is not used by the cooperative program any adjustnent to
the hum dity sensor and readi ngs should be m ninal.
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REMOTE OBSERVATI ON SYSTEM AUTOMATI ON - ROSA

| . GENERAL DESCRI PTI ON:

The ROSA programwas inplenmented in 1983 as a nethod to send
cooperative weat her observations to the National Wather Service
in an automated fashion. A coded nessage consisting of date and
time information plus the observed weather data is sent to a
"host" National Wather Service conputer. This conputer converts
the data into a SHEF format that is transfer to AWPS for
distribution. A conputer programcalled "COWU ROSA" was | ater
devel oped for use by any observers with personal conputers. The
original ROSA software, which used the RDOS operating software,
was upgrade to operate on a personal conputer in the md 1990s
and was renanmed PC-ROSA at that tine.

1. | NSTALLATI ON:

Quite often the National Wather Service will provide a touch
tone tel ephone with display functions and nenory to be used by
the volunteer. |If provided, the NWSREP shoul d be able to program
t he tel ephone for use by the observer. The NWBREP does NOT do
any wiring of the tel ephone system at the observers hone or place
of busi ness.

The National Wather Service Representative is responsible for
trai ning the Cooperative Wather Cbserver to send coded data to
the ROSA system The coded nessage for each station is somewhat
uni que, depending on the anmobunt and type of data collected. The
general principals of the coded nessage are the need for two
pound synbols (##) to indicate the start or end of the nessage
and one pound synbol (#) to separate data groups. Each data
group, other than station nunber and the date/tinme group at the
begi nning of the nessage, are identified by a code nunber.

##211234#02070700#100. 35#2296#2355#2158#3387. 50##

station date/time preci p. max mn obs river
number group code tenp tenp tenp st age
(8 digits) (0.35) (96) (55) (58) (87.50)

Touch tone tel ephones are commonly used to send ROSA data to the
host conputer. In this case, the "*" button is used as a decim
point and a "**" is used to indicate a negative val ue.
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ROSA - CONTI NUED

I'1. I NSTALLATI ON - CONTI NUED

Installation instructions for the "COWU ROSA" program are
included with the software and use the PROCOW software to
transmt the data to the host conputer. The software nust be
nodi fied to make is "site specific" before it is issued to the
observer.

I'11. MAI NTENANCE

O her than programm ng tel ephone nunbers into the tel ephone
menory, no maintenance is done at the field level. The

t el ephones require a new set of batteries each year. Oten this
mai nt enance can be acconplished by the volunteer if batteries are
provi ded.
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ROSA - CONTI NUED

COMVONLY USED ROSA CCDES

Precipitation

10
11

12
68

69
71

24 hour total (inches, tenths and hundredths)

precipitation since |ast scheduled report (inches, tenth and
hundr edt hs)

flash flood criteria met (2 inches or more) (inches, tenths and
hundr edt hs)

total depth of snow, hail or sleet on ground (whole inches)

24 hour snowfall (inches and tenths)

wat er equi val ent of snow (and ice) on the ground (inches, tenth
and hundr edt hs)

To report a Trace, the code is "0.001"

Tenperature

21
22
23

Ri ver

33

At observation temperature (F)
24 hour maxi mum tenperature (F)
24 hour mnimum tenperature (F)

St age

St age at observation time (feet)

A complete list of data codes for use with the ROSA systemis
avai l able fromthe RCPM for each region that uses these coding
pr ocedur es.

Page 41 of 43




GLOBAL POSI TI ON SYSTEM - G P. S

Be certain to read the manual that is shipped with your current
GPS before using. The DATUM shoul d be set to NAD83 and al
Latitude and Longi tude readi ngs nmust be in degrees, mnutes, and
seconds. Do not use of hundredths and thousandths of a m nute.

l. GENERAL DESCRI PTI ON:

The d obal Position System (G P.S.)unit is used to determ ne the
| ati tude and | ongitude of a location. A position is calcul ated
by the GP.S. using a triangulation formula based on the | ocation
of several geostationary satellites. The accuracy of the
position is increased by the nunber of satellites that are
accessed as part of the cal cul ation.

The GP.S. unit wll indicate an elevation for the point that is
bei ng evaluated. This ELEVATI ON SHOULD NOT BE USED. Tests have
shown that it is often a very inaccurate value. To determ ne

el evation, consult a quality topographical map. Errors of nore
than 100 percent have been noted in the el evation provided by a
GPS unit.

It is inportant that the unit be placed in a |location that w |
allow a clear view of the sky and that the antenna is pointed
vertical to the surface. This will allow the GPS unit to access
t he maxi mum nunber of satellites and thus inprove accuracy.

1. OPERATI O\

Verify that the GP.S. is set to the proper Datum The Nationa
Weat her Service standard is North American Datum 1983 - NAD83.
Refer to the instruction manual for your GP.S. unit to set this
dat um

Place the GP.S. unit near the | ocation where the | atitude and

| ongi tude readings are needed. This is normally the top of the
SRG or F&P gauge. Be certain that the GP.S. unit has a clear
view of the sky and the antenna has been pointed upward. Turn
the unit on and allow the unit to access as nmany satellites as it
can - this can take several mnutes. When the unit has accessed
all possible satellites, it will calculate the latitude and

| ongi tude of the location and display it on the screen.
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GLOBAL POsI TI ON SYSTEM - CONTI NUED

1. OPERATI ON - CONTI NUED

The battery status of the unit should be checked before each use.
If the batteries do not have sufficient power, an accurate
readi ng may not be obt ai ned.

Once the readi ngs have been docunented turn the unit off. The

GPS units do use a great deal of power and will drain batteries
rat her quickly.

[11. MAI NTENANCE
M ni mal nmai ntenance of the GP.S. unit is needed. The unit nust

be kept clean and dry at all tines. The battery status nust be
noni tored and batteries replaced regularly.
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